The authors appreciate the comments made by Professor Wallis, which point out the analogy between tube flow with suction and with blowing. In this connection, it may be worth mentioning that nearly all of the pressure drop along a porous tube with fluid injection and zero entrance velocity is due to a momentum increase. Wall friction contributes only very little.
I First-Passage Time in a Random I Vibrational System 1 M. SHINOZUKA. 2 The author ought to be congratulated on developing a new approach of solving one of the most difficult problems in stochastic mechanics.
The writer has also been interested in the first-passage time problem and derived [l] 3 in an entirely different approach upper and lower bounds for the probability Py{T; -Xi, X2)(Xi, X2 > 0), that a stochastic process y(t) exits from the strip -Xi g y(t) g X2 at least once in the interval 0 S i i f. Later, the method is extended [2] to include the case where Xi and X2 are functions of time.
The method can apply to a wide class of random processes; the usual assumptions that y(t) is Gaussian or stationary and that n{t) in (1) is white or almost white are not needed.
Admittedly, this universality of the method is achieved in the expense that the bounds are not necessarily close, in particular, when y(l) is stationary.
However, when the input n(i), and therefore usually the response, are sharply nonstationary, as may be seen in the ground 1 By A. H. Gray, Jr., published in the March, 1966, issue of the JOURNAL OF APPLIED MECHANICS, vol. 33, TRANS. ASME, vol. 88, Series E, 1966, pp. 187-191. 2 Associate Professor of Civil Engineering, Columbia University, New York, N. Y.
3 Numbers in brackets indicate References at end of Discussion.
acceleration due to earthquake and the structural response to it, the method can [3, 4] be conveniently employed. In the hope that it is of some interest to those who are concerned with this type of problem, the writer wishes to present the result of his recent computation concerning earthquake problem. Since the ground velocity eventually has to approach zero, the ground acceleration -n(t) is assumed to be |(<) where £(<) is the output of the following differential equation that might characterize the mechanical behavior of the ground. Ut) + 2/^(0 + 0>"£«) = *W(l) (Dl) where = (c~a t -> oc > 0) for t > 0 and ^(t) = 0 for t < 0 and N(t) is a Gaussian white noise with (N(t)N(t + r)) = D8(j).
Without difficulty, it can be shown that £(<) -*• 0 as t -• oo. The choice of the parameters a = 0.25/sec, j8 = 0.5/sec, D = 3.14 X 10 3 ftVsec 5 , o>b = 12.3/sec pb = 3.86/sec, w = IQvr/ sec and b = 0.05UJ results in: (a) The duration of significant ground disturbance is about 15 sec, (6) the maximum of the standard deviation of the ground acceleration is 11 percent of the acceleration due to gravity occurring ati = 2.8 sec, and (c) the (apparently) stationary part of the assumed ground acceleration process reproduces the autocovariance function from the observed record of the acceleration in a good agreement.
The upper and lower bounds of the probability of failure Pv( oo; -A, A) are shown in Fig. 1 together with the plot of some of the maximum response based on fifty numerically simulated response processes y(t). 2 The writer wishes to commend the author on his reported results concerning the five different approximations in sandwich plate analysis. This gives certain guidance for designers who face such a layered plate problem which involves so many parameters. It is interesting to note that approximations II and III, namely, the core resists only the shearing strains TIJO 7,/JC and the facings are treated as membranes, respectively, are good for most ordinary sandwich plates. This quantitative information not only verifies the prediction made by many previous investigators, but also makes it possible for such a problem to be manageable by engineers. As pointed out by the author, it is instructive to know that approximation IV errs most greatly for values of GJE that may be of practical interest. It seems that only very few were aware of this fact. The writer recently found that an upward deflection at the center of a uniformly loaded, simply supported rectangular sandwich plate would result from a similar approximation as IV in the paper. The ratios of GJE and t/h were not uncommon and the result is 
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In addition, if the load intensity is kept constant but the ratio
Gc/E decreases, i.e., the core becomes softer and softer, the linear behavior between the deflection and load reduces significantly to the order of t. A finite deflection theory is therefore needed to give a better solution.
There are a few misprints in the paper, namely, the first term in equation (5) should be Ti instead of T\; the boundary conditions given by equation (8) are obvious for a simply supported case but not mentioned in the paper-the displacement functions given by equation (9) are for such a case; the first term in the first condition in (8) should be instead of u(; and in Fig. 4 the arrowheads for the upper two curves should be interchanged.
Author's Closure
The author thanks Professor Ueng for his comments and the interest he has shown in the paper. He is correct about the misprints in equations (5) and (8); the author regrets having let them slip b}'. However, Fig. 4 (and its companion, Fig. 5 ) correctly represents the calculated results: no interchange of arrowheads should be made. Equations (8) are perhaps "obvious" for a simply supported sandwich plate, but it seemed worthwhile to mention the discussion in reference [9] concerning how these equations relate to practical construction. (Another misprint has been noted: In equation (14), E/Ee should read EJE.)
The upward center deflection found by Professor Ueng is surprising. It would be interesting to hear more about this problem.
Elastic-Plastic Solutions for Notched Shafts in Torsion 1
M. M. FROCHT. 2 The authors have extended the scope of the analytical method to an important class of problems and have added to the fund of information on stress concentrations in notched shafts in torsion in the elastic-plastic state. This, in our opinion, constitutes a significant contribution to the science of stress analysis.
The importance of the problems under consideration and the difficulties encountered in their solution by analytical methods are such as to warrant a brief sketch of the progress made in the photoplasticity.
Figs. 1, 2, and 3 show that factors of stress concentration as well as complete stress distributions in a variety of two-dimensional problems have been successfully determined by means of photoplasticity [1, 2] , 3 The figures further show that the results are in good agreement with those from strain gage measurements 1 By E. A. Davis and I. S. Tuba, published in the March, 1966, issue of the JOURNAL OF APPLIED MECHANICS, vol. 33, TRANS. ASME, vol. 88, Series E, 1966, pp. 79-84. 2 Professor Emeritus, Illinois Institute of Technology, Chicago, 111. Fellow ASME.
3 Numbers in brackets designate References at end of this Discussion. in steel. The optical studies were made with celluloid models under live loads at room temperature. Birefringence and isoclinic parameters were measured with the same equipment, technique, and accuracy as in elastic problems. The only new element is the stress-optic law, Fig. 4 , which is nonlinear in the plastic state and linear in the elastic.
This law was determined from optical creep-curves of calibration specimens in pure tension produced by constant but different loads, Fig. 5 . Graphs of the type shown in Fig. 4 can be constructed for any time after loading. The one in Fig. 4 is for 3 hours after loading, at which time the rate of creep becomes negligible.
From the stress-optic curve, birefringence, and isoclinic parameters, shearing stresses are calculated as in the elastic state. The separation of the stress components can be affected by the shear-difference method, since the equations of equilibrium on which this method is based are equally applicable to the plastic and elastic states.
Three-Dimensional Photoplasticity. The essential facts, relationships, and general procedures required for the extension of the optical method to general space problems have also been established.
It has been found, for example [3, 4] that the functional relationship between the birefringence n and the secondary principal stresses p' and q' are independent of the state of material and the state of stress.
Specifically, in both the plastic and the elastic states and for all states of stress, Transactions of the ASME
